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Abstract 



An operational amplifier circuit including a differential amplifier circuit and a current mirror circuit. The 
differential amplifier circuit amplifies a signal which enters a non-inverted input terminal and an inverted input 
terminal. The differential amplifier circuit receives resulting differential currents from an inverted current inflow 
terminal and a non-inverted current inflow terminal, and outputs corresponding differential currents from an 
inverted current outflow terminal and an non-inverted current outflow terminal to the current mirror circuit. The 
differential current flowing in the terminal is converted into a voltage by a load transistor so that the voltage 
drives a p-channel transistor, whereas the corresponding differential current flowing out from the terminal is 
converted into a voltage by a load transistor so that the voltage drives an n-channel transistor 
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OB»Co^-CBI2 4#JBUt:8iW-r5o fc*>\ sit 
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[0 0 3 3 ] 0 2 (4, ^^ga^cD^WtttitslSS 1 0 0 1 © 
SiSJ£^5, Jgi«?6, INSfiA*^7, SCAA 

[0 0 3 4] yt-fr^HBl 6l±s Pf-t^JH>5>^ 
X* 1 0 5~ 1 0 7WNft^.;^7>^^ 2 0 
7, 2 0 8fre>«fifc£*U ^W7XtlSW2 1 (C 10 

6©fcB^ffi?3 0 1-3 0 3t^lt^7X«E*Hl 
[0 0 3 5] 

ifHIlBS 1 AI4, Pf- + *;i/h5>y*ir 1 08~1 1 
4MNf-t*;i'h7>y^!5'2 0 5, 2 0 6, 2 0 9 

~2 1 3tCcto«fiE^n, ftRtemmmxm? 1 us' 
eassssAss^ i o, #£fe«st«tra?i 3, ses 

tt*t&J|?l 2*»«"C^6. 20 
[0 0 3 6] #KC8StsfcAiSS? 1 1 U4, D U > h 5 

7-@83Sii8t5Pf : i'*/l/h5>^* 10 2© 
PMX V=f-\^)\^mts h7>y^J 1 0 4©y- 
k 7 1 0 3©$*-h&O c 7'-f K'JV^ 

«**lft*t:.5.&»ONf-**^h5>y^^ 2 1 4© 

[0 0 3 7 ] Sfitllffiffl?i 2Cf4, 

h ^7-0884 *«Bgf5Nf-1'*;Uh7>i'^^ 2 0 

i©Kb>r>. N^-v^;uttJ^j Yvyvz* 2 o 4©y 

-h/Mh7>^X^ 2 0 3©y-hM7-f K U > 30 

rmfczWLfet z>tztb<D??-v*)i i ? yi?7>* l i o 

[0 0 3 8] K'J>^«SKia«BIB2Att, P^-^ 
*;H*7>^;** 1 1 0 kN* + *)\> h7>^^ 2 1 
4fr<btJffiS;£*u Pf-**;i/h5>y>i* l l OliNf- 
V*;WtiJ* h"7>i?X* 2 0 4©7-f HU>f««£IS 
£U N^-V^Ml/h 5 2 1 4(4, Pf+*;mj 

13U>*S*9 1 0 407-f K'J >7«»*ifc£-rs. 

[0 0 3 9] P? + *;na*h7>^^10 4©l«l/ 
-f >hNf--v?-;i/tti^ h7>y^^ 2 0 4© h"W > 40 

aiijiB^Q cttt»tt$n*iut«iaK 1 o o 1 © 
tb^<a^stu^^?9(ctti^-r5o 

[0 0 4 0 ] $itz, ft^h5>^^^ 1 0 3©V-X«i 
»ffiR3*^UT««iB?5KSS«EU ftSh7>yX 
*2 0 3©V-^tttttriR44^LtSJlliJ8 : ?6Cft«5 
r5. P^-f*;vtt5*b7>^X^ 1 0 4©7-H4, 
ffiiiRlM^^f^C 1 Z-ftLX&JjXHTdlzim 
U mfalZUf-'rZfttiilj Y^>i?Z.fr 2 0 4©^- h 
14, «$aR2#tfn>7 r >+fC2£^UTm;>Jift?9£ 
Mt^o 50 
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[0 0 4 1 ] KU>^SM*IS:^1"5fc«)©N7*--V 
^)VF7>yX^ 2 1 4©-y- H4AW7XHSS 1 6© 
ffi7J*3 0 3C««U H«C7-f K'J>^*jS*»« 
TS)t«ifflPfv^;^7>^7^ 1 1 0©<f-H4A- 
1"7*;*[2]S&1 6©tB*«3 0 1 

[0042] s 2 n^-r»»ti«[n]ss i o o i © 
[0043] mm^jSLU'bm^xj]#<D&&® 

♦itslSSl 0 0 l©ISf£fc: ont03Mil, 2*fflu 
TRW*-*. SCA**? 8fcW*« : F9*tt«50TJl« 
)lT-i/7*av£ffim,L.> WISEVc c£3 V£ 
U HI, 3C^-r<tdC*S*KA** ; ?7.t**«2 
0 m V©IE&$£A?J Lfefc^OtH**? 9 ©HiTjftE 

£e«9ftSftA48^ 1 0, #£££8tifcA«^ 1 
1 , &fc«$fcsftffii!si^ 1 2&tf#£te«MtftmJSii i 1 3 

©g-mfiEa^s-en^tia, b, c, d, etLxma 

U Nft^^h7>y^i-20 
4 0«M«JBf tP?- J p*Jl'Bil}h5>i?X* 10 4© 
««*JBg£;&«©tt*li-e»-r. 

[0 0 4 4] Mttttfilsie 1 A©£e««tmtM? 1 2 
aV*Rte*«t«tiUlia^ 1 3©«EEcL e\±*T4*-Y 
mtii$ntzN?-*%)l'}-7>isX$ 2 0 3s 2 0 2C4 

D«4MlH«EEtt0. 6Vftfifc:«fcftT^S. 
[0 0 4 5] Sfc*«t«tAffl^ 1 0 Stf #fi*g««*A 
ig^tl©&*Eb, c<4, ^Tf-KSfilE^nfePf- 

tWh7>>^M0i, i o sctot, 

Vcc (=3V) i^P^-f *;i> h7>vX*©L£l^ 

[00 4 6] P5^*;HB*l h X* 1 0 4i:N^ 
^*^ffi;fr 2 0 4©>M K'J>y*iSt<4, 

/W77t»»gi?2 1 Nf-** 
;i/h^>^X^ 2 0 7, 2 1 4©y-h*tt, P^** 
;Uh5>^X^10 5, 1 lOcoy-hrHit, Pft* 
)Vh7>^^ 1 0 3, 1 0 4 CD-y— hrtitfc. NT-** 
;i-h7>-;x^ 2 0 3, 2 0 4©y-hrfeiti:*»e>5£» 
£*u $2 0 0 u ACi&S£ixTt,A3o 

[0 0 4 7 ] SfcH336»f»We>fi>aJ:-5t:, Pft^^ 
thfj Yz>yi>7.9 l 0 4i:Nft^;^h7>j;^i' 
2 0 4©&Fl"f >«8Sf x gl4*u/ 

[0 0 4 8] A&*il$©8&git 1 0 0 1 © 

[0 0 4 9] Sfl^lHlSS<4±IBi:lslt^^^-v7*D7 
«j£i:U #EteA*«i^7fc:aiSttl . 2V©m£& 
SXAlti^o &S£EjSffJa, b, c, d, efit/S 
tiiSfJf, g©fi(i*<4x 0 2©^fa^SU t 'J^i^A^J 
B§©H^i:l5l^-C-fe2>o 

[0 0 5 0] KIE«*ESKA** 1 0 i: »S(E*««tU«l 
?13©^SEb, e»4, /h«^RffcH«©«[*«ot 
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2©&tEc, di±*§<£<bu ^n^Pf-**^ 

[ 0 0 5 1 ] tEd>tffeO«m iT&fct>l5l£ 
2 0 4tft>U P^^^^tB^J Y^yi/Xf 1 0 43V 

[0052] mmc <w.E.b(D¥WLmm. 

*>IJlS1lEd<mEeCD^F^Ii, Pf-^^mi* h ^ > 10 
v 5 ** 1 0 4#;t>U N^-v^tt* h^V^X* 2 
0 4##:7fc&£ 0 

[0 0 5 3] P^-V^-^ttl^ F7>yX^104i:Nf 
-fr*^*) 2 0 4 CDS- H U-f >«»fig, f 

l±, tti*^?9{CS^t-5ft^ta (H AM 0 

0 Q©£:£l± 1 2mA, 1 0 Q©£: IM± 1 2 0 mASS 

3. 

[0 0 5 4] •f&fc*.EI2*>is>fc#5«fc-5fc:, P?^* 
;K±i^ Y^yVT,* l o 4 tNf-^^;vtii^ Yvyv^ 20 

* 2 0 4 OD&y- MgKj*ffi£DfiAfitt, Mijif*i[H]SS 

stutitnei® 1 0 0 i<D&x&timm&®±2-$z>zt 

[0 0 5 5] St> U#^liimE#0 Vi^fflNT-i'* 
;i/y > h'-rh 7>^^ 2 0 5 , 2 0 6^Uf:-f> 

XUZtztt), «»tfi(i|p]i^ 1 0 0 l©A7JSE&B£li 

e. *as«Eea s x h -r a c i: # oiag-c- * 30 
2.0 zbiz, $.$»mmM& 1 0 0 ih: h 7 >->-;**© 

nmxmi*tz>(»x. ia^©cM0SKjtrn-t:x*ffi 
ffltx*., «3i«E 1 vurxm^febmnvsm®® 

[0 0 5 6 ] ±!BC0^tJjuTI±, Mh7>-^^ 

1 0 3 0 7-*l:ffitn;R3£|g^U *tgif@fS?© P * + 
*ft&-hYyyV7,*> 1 0 4©7-hSgftmff£JS*I£ 

|5l«(Cffitn;R4t;#XT:, y-hStltttCBSL-fe 
3\ R40ttl±25OKQi::fc£<x ffi^©CM0S8[ 

mos h 7>¥z.*£wz.&zi:^ mmz>b$< 
tzztft^imx&Zo 

[0057] *%w®mwmm®'&<D& 2 ©mti 
[ 0 0 5 8 ] m 5 1±, *%w<D®nmm®&vm 2 ©n 

...JIiO«**mtEI»H-C*t)x ttftttWdlK 1 0 0.2*50 
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mi&tzmmmmm&z. pft^h?>^* 1 1 

l~l 1 4 4ffl^ttt*-rsc:i:fc:J;!>> El 2 
»Ji*ilHlSS 1 0 0 1 £ D *@!S*ffl*fbb"T:^5o 
[0 0 5 9 ] *&, Y^yV>7.*> 1 0 4 

fcNf- + *;HB*h5>^^* 2 0 4©7<f KU>^« 
S£©iftjgt±, P.ft*^h7>yx^ i0 2i:Nft^ 

;i/ h 7 >x7;^ 2 0 1 ©S-t*- hrla*, P 3 1 * * ;i/ h 5 
1 0 lMNft^;^5>y7^ 2 0 2©& 

[0 0 6 0] SSSHUttillB 1 0 0 2 ©£ft*i*i[H]S&© 
AASttt, x>A>^^>hSP?-t^;^7>i'^ 

* 1 1 2, 11 3*ffl<-*-0*4©-C» |al*IA*«£E£}g 
ft u ^;UiiT £ -C ttSf § 5 i: l-> 3 S . 

[ 0 0 6 1 ] «t, *£«<Z>iftftJgttllR0)S 3 © Jlffli 

[ 0 0 6 2 ] HI 2 , 5 \ZKtmMmffi®i& lOOl, 1 

002X&, mmmmm^tLxn^^^^v^y^yt. 
t> i ? yv7>*<Dm.m h7>y7^M4 

9, 210A>e>£5#L'>b ^-tnHS&VN?-**;!/ 
F7>^i-212, 213i»f,5:5*l'>h?7-0 

»-e««*#f osLfea*' Pft*^h7>^^ i o 

1, 10 2*>e,45*U>h5 7-@IS3t: < tt>tP5f- 
\*>\>)&-hYvyV7.* l o 4£cari-£igisM*j£2:& 

ot^SA^ H6£^-f t*^h7>yX 
9mnM2 0 5, 2 0 6<D&tim^X-PT J r%)ltiif}h 
=7>i>7>* 1 0 4*K»U Pft^;H-7>y^^i 
I&W115, 1 1 6®lUAIff Nft*JHU*h7> 

2 0 4*e»f S'di:*«"TJ*S. 
[0 0 6 3] *8SgittIls]B 1 0 0 3 1±, fl^tf ilil* 
ZPT-'rZJl'b^yVT.fmWjttl 1 5, 116*6N 
5 Lj f^;Hii^h7>vX^ 2 0 4£T-©!S8Si:, N?- + 

*ji\>?yi;z.9mW)ft2 o 5, 2 o 64»e>P^-v*;i/ 
ffi^j h5>y^^ 1 0 4*"C©«»iWt#S©@»1ftiB 

[0 0 6 4] 

/Mi ^ © is am^ * ']>$ < -r * c t * J -c * ?> . 

[0 0 6 5] it. /MH^IMIWIi^iSiitllElSS©* 
^tB*ffi?©«ffi*V^>^UT^?>©T-, 

[ 0 0 6 6 ] ttS^S^fenVT'U^^^'JCV- 

a^mff us * t*/a < s z t # swkx $> 

5. 
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[0 0 6 7 ] L£^tt«E#0 Vffi<©Nf- + * 

ss© x^j*E * mmmmo. & h ***eesk « -e we 

Et-ij^f 5©-C, a«©GM0SKafi7"D-fe;*fcfiMj 

tr*. «a«E i vwT"e»ff"riE«c»iitflMBEiB* 
[0 0 6 8] it> P^**;HH* K5>i>3t*fcN*- 10 
P f- + * ;i/ffl* h 5 > y X * S V N 5=- -v * V 7 > 

[HI] **9i©*IHf*0»©ll3WftS:*w-rEIBH2O 

[E2] #3g(!8©gis« « essoih i <D%m<DBm*m 

[0 4] 0 2©«j|Ji«E!gSTN *fl*&tt©«d©Ib 
[0 5] *&W©«J*Jf«08©ff!2©£i^&S£^ 

f[5iss0r-$.5o 

[0 6] *&w<Dm»®m®®<Dm3<Dmm<Djtm&mw 
■rtHiss0-r-fe2>o 
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2 A h-'J>^«Sitl5S0K 
4 ,7 6 £U> h 
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7 9 a*** 

7 3 /WT'XdSg 

7*— -/l/^f HESS 

100, 1 001, 1002, 1003, 7 00 
JMMflsIB 
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R1~R4 ffiia 
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